Notes:
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Notes:

» (Goal is to improve grower confidence in using of the Xtend system.

« To that end, Bayer has explored numerous potential innovations, including modifications
to dicamba formulations, digital solutions, providing spray nozzles

» The advancement we will discuss today, VGX, addresses improvements to the OTM
profile for dicamba.

»  VGXis Bayer’s current internal project name for adding additional VaporGrip into an
XtendiMax tank mix as a volatility reducing adjuvant

» Several benefits to this advancement:

No change in the formulation of XtendiMax
There are limitations as to what we can fit in the jug of chemistry
+ Having as an adjuvant allows us to be able to increase the
amount of VaporGrip and has potential to be used across
dicamba formulations
Available now on tank mix website
Ability to tank mix with a DRA and options for VGX/DRA in-can premixes
Not limited to Bayer products only
We've conducted Regulatory work and paired with some academics to
test the product, all with positive results that show an improved OTM
profile on top of our already low-volatile dicamba formulation, XtendiMax
With VaporGrip Technology

« As data show further improved OTM profile and increased margin of safety of XtendiMax,
the available data should be considered during re-registration decision making for

dicamba
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+ Acelale soavenges asxbranecus prolons driving the dicamba equilibrium away from dicamba
acud

s Agdddirgg extra VaporGrip provides sdditional buffering and proton-scavenging capacily o further
keap the equilibrium shifted o the right in dicemba’s non-volatile form as dicamba anlon

Dheornbn
Acetic Ao

Notes:
For the Xtendimax formulation, this is acid-base equilibria made of dicamba and acetic acid-

acetate. Note that the pKa of acetic acid is 4.75 — approximately 3 log units above the pKa of
dicamba acid. Therefore, the acid-base theory tells us that acetate anion is stronger base than
the dicamba anion. The Xtendimax is formulated with VaporGrip to scavenge any extraneous
protons and drive these equilibria to the right, thus limiting the formation dicamba acid (which is
the volatile species) in the jug. Additional VaporGrip in the tank will further the buffering capacity
to limit the volatile form of dicamba in the tank.
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Notes:

A tiered testing approach was implemented to evaluate the off-target movement (OTM)
characteristics of VaporGrip. Three tiers were implemented that increased in complexity and
transition from understanding relative results in laboratory setting (tier 1) to simultaneously
evaluating spray drift, volatility, and plant effects in all directions over multiple days under real-

world agronomic conditions (tier ).

+  We focused our testing and this presentation to compare benefits relative to

dicamba+glyphosate tank mix since it is widely used.
»  We are referring to this as the standard tank mix in this presentation
»  Most of the testing was conducted in collaboration with academics
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Hurrddome volatility
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o
%
i

Wind tuﬂneii fines
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Buffer distance
protective of plant
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byverage mass loss
reduction relative io
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conditions
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o B

Notes:
Key points about this approach:
1. VGX was tested by Bayer and by academics

2. Data collected from the tiered approach were from laboratory and field studies, the latter
of which were across multiple geographies

3. Data gathered from tiered approach collectively and consistently demonstrate that VGX
reduces the OTM profile and increases the margin of safety of dicamba
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» Olosesd dons gondaining sofl sprayed
with dicanba

» A sampling nondunted 3t 185 Limin
for 24 hours using pobuurethane foam
SPUF Y samplars

» PUFs pnalyaed o the divembs rasidue

» Lmedul for relative wolatifity comparison

Notes:

Humidomes provide a screening-level test for understanding the relative volatility potential of
formulations and tank mixes. Humidomes contain soil trays that are sprayed with the tank mix of
interest. Air sampling is conducted for 24 hours following spray application and the PUFs are
analyzed for dicamba residues.
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Humidome tasting with
dmay alope, Xmax + Fmax
tank ol and Xmax + Pmax
+ WEX bk iy

Three replioations for esch
tost

Adding additional VaporGrip
resulis iy ghout wo orders
of magniiude lower air
soncaniration

12140

HEEENE

% 4 Paaw

Homaw 4 Proax 4

e = Divambia Xerdifay Formuibation
Pmax = Glyphosate Powstbda Formulstio

Humidome studies aliow for relative comparison of formulations or tank mixes
Air concentrations reduced two orders of magnitude relative to Xmax+Pmax and brings it

to same levels as Xmax only.
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» Wind unnel testing conducted

to evalugte the droplet size v
SR

+ Nozzle used TTIIO0E gt 83 pei

» Resulis show additional

Notes:
» Including additional VaporGrip as a tank mix adjuvant was tested in the wind tunnel to

ensure that any spray drift properties are not changed.
Results showed that % fines remained comparable with standard tank mix and

XtendiMax alone.
These were meant to be confirmatory studies — we did not expect VGX to modify any

spray drift properties
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Notes:
Low tunnel is a method developed by weed scientists to evaluate relative volatility.

Analogous to a humidome because the method provides relative results but conducted in the
field and measures plant symptomology primarily.
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Notes:
Low tunnel studies are analogous to humidome because the method provides relative results
but conducted in field and measures plant symptomology
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Notes:

Results from 11 trials conducted by various academic indicate that adding VaporGrip to the tank
further lowers visual symptomology on soybeans.
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e Wind Meapx Wind

Ative Adiuvants Buffer {ft) Spesd (mph)  Speed (mph)
Kifax 28 9.8 185
Indact
Khday + PMax & A5 R 113
YaporGrip X
RO 11815 34 4.4 183

MO0 TISEST is & premds Pormudstion of dinsevbe o ghyphosate.
All thres trigds were conducted with TTIV1004 nozde ot 53 psil

Including additional VaporGrip as a tank mix adjuvant was tested in a field spray drift
deposition study conducted under EPA OPPTS 840.1200 guideline.

Results are comparable to the previous spray drift study conducted without VaporGrip X
Please note: The VGX study applications were conducted when temperatures were in
the low 50’s; while in the lower allowable range of the EPA Guideline not optimal for

promoting % fines

14
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Notes:

Additional VaporGrip as tank mix adjuvant provides further reduction in volatile mass loss.

The above graph provides data from 18 field volatility studies.

Five studies were conducted by academics, fourteen (STC, LRC, REG) by Monsanto

Fourteen studies had standard tank mix (Xmax + Pmax + Intact), Five studies had additional

VaporGrip

On average VaporGrip X reduced volatile mass loss by about half (0.09% Vs. 0.06%)

16

ED_005570D_00090240-00016



« %

e
¥
&

&
WEE F W

Aok Bk

®
&

P

B ok B R Rk
k=

RS

&
= ®

B o R e
K
B
.

Wind Blrestion

444444444444444 g}‘-i itﬂy i:’a I}gy'[’
— :
&

Plant effects
AR B E

Notes:

17

ED_005570D_00090240-00017



ﬁf Aeadlernio Trigles

& Bayer GLP Trial

Notes:

18

ED_005570D_00090240-00018



Deposition Volatility Piant Effects
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Wmpidm applied dicamba 7 DAT
: . - & i i 4 o B Y
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dovernwined volatility farped)

transects at 28 davs

Notes:
Approximately 21 acres was sprayed in a 117-acre field in Carlyle, IL. The application area was
planted with dicamba-tolerant soybean while the surrounding area was planted with non-
dicamba tolerant soybean. The spray application was made on July 2, 2019 near Carlyle, IL:

+  MON 76980 (22 0z/A) + MON 79789 (32 oz/A) + Intact (0.5% v/v) + VaporGrip (1% v/v)

To determine the effects of off-target movement on dicamba sensitive soybeans, the downwind,
right wind, left wind, and upwind assessment transects were immediately adjacent to the treated
area (i.e. no buffer zone). Measurements to sensitive soybean plants were evaluated to a
distance of approximately 90 m for the downwind transects. Although plant effect data was
collected at both 15-d and 28-d post application, modeling and results are presented for the
regulatory relevant timepoint of 28 days post application.

Deposition
Distance to NOER was between 10 to 18 m. Label buffer distance is 33 m.

Volatility

Flux modeling was conducted using AD, IHF and Indirect models. Flux was converted to mass
loss and presented as percent of applied dicamba. Based on the maximum flux method, the
highest volatile mass loss was 0.05% seven days after application. For the same tank mix {i.e.
Xmax + Pmax), but without VaporGrip X, previous studies have typically resulted volatile mass
loss about 0.1% on average. This indicates that VaporGrip X further reduces field volatility.

Plant Effects

Overall, the soybeans in the volatility transects exhibited only minor visual symptomology and
no effects on plant height or symptomology due to volatility were observed in the covered
downwind transects. Plant effects in the transects located downwind of the predominant winds
at application were more pronounced (downwind, left wind, and NW corner). The distance to no
impact on plant height in these transects ranged from 10 to 23.5 m.

19
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Deposition Volatility Plant Effects
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» Downwind distance to no plant

« Distance to NOER <86 m « Wolstile mass hoas DOT% of i e
« Spray drift snly in downwind applied dicamba 3 DAT height impacts <10 m
direction * Only minor visual (25%)

symptomaology at distances
bevond 30 m

* Mo effect on plant height observed
in volatility fransscts

Notes:
» Distance to NOER <10 m with spray drift only in downwind direction

« Volatile mass loss was 0.07%. Air dispersion modeling was not conducted for this trial.
« Distance to no impact on plant height was less than 10 m, while <5% symptomology at

distances beyond buffer.
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Notes:

Distance to NOER <10 m with spray drift only in downwind direction
Flux not calculated due to inadequate data, but we compared the max on-site
concentration with 11 previous trials without VGX. We see considerable reduction in air

concentration even on the field.
Distance to no impact on plant height was less than 10 m, while <5% symptomology at

distances beyond buffer.
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Notes:
We are still processing some data from two additional academic studies

Alabama
e | Ex 6 Personal Privacy (PP) | at Auburn Univ. tested on two side- by-side plots (5 acres plots)
» Left plot had standard tank mix, right plot had standard tank mix + VGX

* He then walked the 5% visual symptomology line.

»  The 5% visual symptomology boundary is much smaller with VGX

Georgia
»  Similar to AL, ! & 6 Personalrivacy P fhad two side-by-side plots of 8 acre
*  Plot 1: Xmax + Pmax + Intact with irrigation
»  Plot 2: Xmax + Pmax + Intact + VaporGrip X
+ He irrigated 2 hours after application and lasted for about 7 hours
+ Mass loss was lower with irrigation than without

» He saw no impact on plant height beyond 50 ft. using potted plants

22
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Summary of 2018/2019 studies

MRIDs
51017501 MS
51017502 IL
50642801 AZ

Black horizontal line in the graph is the mean of the study means

20% visual symptomology was considered by EPA as a surrogate for a 5% effect on plant

height.
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Notes:

Key results from VaporGrip Studies
«  Two orders of magnitude reduction in volatility in the humidome relative to standard tank

mix

» As expected, wind tunnel fines remain comparable

»  62% reduction in visual symptomology under low tunnels relative to standard tank mix,
these studies were conducted by academics from 11 states

«  57% reduction in average mass loss relative to standard tank mix in field conditions
hased on five flux studies (three conducted by academics)

» Current label buffer distance of 110 ft is protective of plant height

» Visual symptomology declines to <5% levels at buffer distance in based on five field
studies (four conducted by academics)
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Conlinuous innovation leads o further improved performance and increased
margin of safety

= MaporGrip X nwluding additional VaporGrip a5 8 nk mix partner/adjuvant for
noreased buffering and protor-soavenging capacily 1o further reduce vadallity potential

+ Regearch by academios and Bayer confirms VaporGrp further mproves the OTM
profite of MendiMax, including other formulations and key tank mixes

wiksite

i adivvant o the Xlend
o it the 2020 re-regisiragtion de

« RACHN 21817 (VGEX) is already listed ag at
+ The gvallable VGX dats can be noorporats

= Euwsn F EPA doss not regulre VGX as part of the 2020 XendiMax re-regiatration
decision, Bawsr currently plans 1o recomwnend YGX for all applications of XlendiMax

«  Assessing options for commercializing adivvaniz that contain both VaporGrip X and

Grift Reducing Agents

Notes:
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